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(54) Ink jet recording head and method of producing a plate member for an Ink Jet recording head 



(57) A plate member (6) constituting^ channel unit 
(1) of an ink jet recording head has a metal plate (15) 
which is produced by rolling an etchable material, and a 
polymer film (16) which is laminated onto one face of 
the metal plate (15). The long side is perpendicular to 



the rolling direction of the metal plate (15). Warpage 
which easily occurs in the longitudinal direction is sup- 
pressed by the rigidity which is large in a direction per- 
pendicular to the rolling direction. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an ink jet 
recording head in which a piezoelectric vibrator of a lon- 
gitudinal vibration mode is used as a driving source, and 
more particularly to a structure of an elastic plate which 
receives a pressure due to a displacement of a piezoe- 
lectric vibrator, and also to a method of producing such 
a plate. 

[0002] In order to improve the recording density, the 
pitch of nozzle opening rows tends to be reduced. To 
comply with this tendency, a single crystal silicon wafer 
is isotropically etched, and a nozzle plate and an elastic 
plate which are produced another method are fixed to 
the etched wafer, thereby configuring a channel unit. A 
displacement of a piezoelectric vibrator is transmitted to 
the channel unit so as to produce a pressure in a pres- 
sure generating chamber, and an ink droplet is ejected 
from a nozzle opening by the pressure. 
[0003] When pressure generating chambers are 
arranged in high density, each of the pressure generat- 
ing chambers has a very small width. In order to cause 
the whole of the longitudinal direction of a pressure gen- 
erating chamber to be efficiently deformed, therefore, a 
conf iguration is employed in which a convex portion, or 
a so-called island portion that elongates in the longitudi- 
nal direction of the pressure generating chamber is 
formed on the surface of the elastic plate, and the dis- 
placement of the piezoelectric vibrator is transmitted via 
the island portion to a wide region of the elastic plate 
sealing the pressure generating chamber. 
[0004] It has been proposed that a polymer film or a 
metal thin plate is used as such an elastic plate, a metal 
plate member, for example, a stainless steel plate which 
has a relatively large thickness so as to ensure the rigid- 
ity of the elastic plate is laminated onto the surface of 
the elastic plate, and the stainless steel plate is etched, 
thereby forming an island portion which transmits a dis- 
placement of a piezoelectric vibrator to the whole of a 
pressure generating chamber, and a diaphragm portion 
which is elastically deformed by the displacement of the 
island portion to change the capacity of the pressure 
generating chamber (WO93/25390). 
[0005] However, this proposed configuration has 
the following problem. The coefficient of thermal expan- 
sion of the plate member serving as the elastic plate, 
particularly a polymer film is largely different from that of 
the metal plate for ensuring the rigidity. Furthermore, 
heat applied during the production process causes pol- 
ymer materials to shrink. During the process of produc- 
ing the channel unit, therefore, the plate member is 
flexurally deformed and a positional error occurs 
between the plate member and a channel forming sub- 
strate. 



SUMMARY OF THE IN VENTION 

[0006] The invention has been conducted in view of 
the problem. It is an object of the invention to provide an 
5 ink jet recording head in which deformation of a plate 
member during a production process can be sup- 
pressed as far as possible, whereby the production 
process can be simplified. 

[0007] It is a second object of the invention to pro- 

10 vide a method of producing such a plate member. 

[0008] A plate member according to the present 
invention is configured by a substantially rectangular 
base member of a laminated structure including an 
elastic plate and a rolled metal plate that are laminated 

is with each other. The elastic plate is elastically deforma- 
ble by an external pressure, and has an ink resistance. 
The rolled metal plate is produced by rolling an etchable 
metal material. A longitudinal direction of the base 
member is perpendicular to a rolling direction of the 

20 rolled metal plate. 

[0009] Usually, the rigidity of a metal material is 
large in a direction perpendicular to the rolling direction. 
Therefore, warpage which is likely to occur in the longi- 
tudinal direction is suppressed by the rigidity that is 

25 enhanced by the directionality of rolling. 

[0010] An ink jet recording head according to an 
embodiment includes a nozzle opening, a pressure 
generating chamber, a reservoir, and an ink supply port. 
At least the pressure generating chamber or the reser- 

30 voir is sealed by a plate member which is partly elasti- 
cally deformable. The plate member is configured by a 
substantially rectangular base member in which an 
elastic plate that can be elastically deformed by an 
external pressure, and that has an ink resistance, and a 

35 rolled metal plate that is produced by rolling an etchable 
metal material are laminated with each other. A longitu- 
dinal direction of the base member is perpendicular to a 
rolling direction of the rolled metal plate. Therefore, the 
rigidity in the direction perpendicular to the rolling direc- 

40 tion is large, warpage which easily occurs in the longitu- 
dinal direction can be suppressed by the rigidity that is 
enhanced by the directionality of rolling, and the posi- 
tioning accuracy in an assembly process can be 
ensured. 

45 [001 1 ] The present disclosure relates to the subject 
matter contained in Japanese patent application Nos. 
Hei. 1 1-21450 (filed on January 29, 1999), and Hei. 1 1- 
329241 (filed on November 19, 1999), which are 
expressly incorporated herein by reference in their 

so entireties. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

55 

Fig. 1 is a section view showing an embodiment of 
the ink jet recording head of the invention, and 
taken in the longitudinal direction of a pressure gen- 
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erating chamber. 

Fig. 2 is a view showing an embodiment of an elas- 
tic plate used in the recording head. 
Fig. 3 is a view showing another embodiment of the 
elastic plate used in the recording head. 
Fig. 4 is a section view showing another embodi- 
ment of the ink jet recording head of the invention, 
and taken in the longitudinal direction of a pressure 
generating chamber. 

Fig. 5 is an enlarged view of an island portion of an 
elastic plate of another embodiment of the inven- 
tion. 

Fig. 6 is a view schematically showing an ink jet 
recording head which uses a f lexural vibrator as a 
driving source, and to which the present invention is 
applicable. 

Fig. 7 is an exploded perspective view showing the 
structure of the recording head shown in Fig. 6. 
Fig. 8 is a section view showing the structure in the 
case where the invention is applied to the recording 
head shown in Fig. 6. 

Figs. 9(a) and 9(b) are views respectively showing 
production methods in the case where an elastic 
region is formed by a metal plate. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 3] Hereinafter, the invention will be described in 
detail with reference to illustrated embodiments. 
[0014] Fig. 1 shows an embodiment of the ink jet 
recording head of the invention. The ink jet recording 
head is configured by integrally fixing a channel unit 1 
and a piezoelectric vibrator unit 2 via a head holder 3. 
The channel unit 1 is configured by laminating a nozzle 
plate 4, a channel forming substrate 5, and a plate 
member 6. Pressure generating chambers 8 are con- 
tracted and expanded by expansion and contraction of 
respective piezoelectric vibrators 7 of the piezoelectric 
vibrator unit 2, thereby ejecting ink droplets. 
[0015] The nozzle plate 4 is formed with nozzle 
openings 9 which respectively communicate with the 
pressure generating chambers 8, and the channel form- 
ing substrate 5 is formed with the pressure generating 
chambers 8, ink supply ports 10, and reservoirs 11. In 
this embodiment, a common reservoir 1 1 is provided for 
each row of the pressure generating chambers 8, and 
ink supply ports 10 are provided to communicates the 
common reservoir 1 1 with the corresponding row of the 
pressure generating chambers 8. 
[0016] As shown in Fig. 2, the plate member 6 is 
formed with island portions 12 for abutment against the 
respective tip ends of the piezoelectric vibrators 7, and 
elastically deformable diaphragm portions 13. In this 
embodiment, a diaphragm portion 13 is provided to sur- 
round each row of island portions 12, and the dia- 
phragm portion 13 and the corresponding row of the 
island portions 12 are located to be opposed to the cor- 
responding row of the pressure generating chambers 8 



as shown in Fig. 1. A diaphragm portion 14 which is 
similar to the diaphragm portion 13 is formed in the 
region opposed to the corresponding reservoir 1 1 . 
[0017] As shown in Fig. 2, the plate member 6, 

5 which is one of features of the invention, is configured 
by using a base member that is formed by lamination of 
a polymer film 16 such as a polyphenylene sulfide 
(PPS) resin and a rolled metal plate 15 by bonding or 
thermal welding. The rolled metal plate has a thickness 

10 of about 10 to 30 jim and is obtained by rolling a high- 
rigidity and etchable material such as stainless steel in 
one direction. The polymer film can be elastically 
deformed by a displacement of the piezoelectric vibra- 
tors 7, and has a corrosion resistance to an ink. 

15 [0018] The polymer film 16 may be laminated onto 
the metal plate 15 after the film is previously annealed 
at a temperature at which the film is not softened, for 
example, about 80 to 150°C. In this case, shrinkage is 
already completed as a result of the annealing process. 

20 Therefore, this is preferable because shrinkage does 
not occur in subsequent steps and warpage can be sup- 
pressed to a very low degree. 

[001 9] The base member is cut so that the long side 
6a of each plate member 6 elongates in the direction 

25 perpendicular to the rolling direction (the direction of the 
arrow A in the figure) of the rolled metal plate 15. Posi- 
tioning holes 1 7 in the form of through holes are opened 
in appropriate positions of the plate member. Thereaf- 
ter, regions where the diaphragm portions 13 and 14 

30 are to be formed are etched away, whereby the island 
portions 12 are formed from the rolled metal plate 15. 
Alternatively, prior to cutting the base member into a 
plurality of plate members 6, the regions where the dia- 
phragm portions 13 and 14 are to be formed are etched 

35 away, so that the diaphragm portions 13 and 14 for a 
plate member 6 are arrayed in a direction perpendicular 
to the rolling direction, and the island portions 12 are 
formed from the rolled metal plate 15. Thereafter, the 
positioning holes 17 are opened in appropriate posi- 

40 tions, and finally the base member is cut so that the 
short side 6b of each plate member 6 elongates in the 
rolling direction of the rolled metal plate 15. 
[0020] The plate member 6 which has been formed 
as described above is positioned by using the position- 

45 ing holes 17 on one face of the channel forming sub- 
strate 5 having the nozzle plate 4 laminated onto the 
other face thereof, so that the island portions 1 2 and the 
diaphragm portions 1 3 are located in specified positions 
with respect to the pressure generating chambers 8, 

50 and the plate member 6 is then laminated onto the sub- 
strate 5. 

[0021] Since the plate member 6 is configured so 
that that the long side 6a elongates in the direction per- 
pendicular to the rolling direction of the rolled metal 
55 plate 15, the rigidity in the direction of the long side of 
the rolled metal plate 15 is larger by about 10% than 
that in the direction of the short side, and hence warp- 
age is smaller in degree by about 30% than that in the 
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prior art. During the laminating process, therefore, the 
positioning of the plate member 6 with respect to the 
channel forming substrate 5, more specifically, position- 
ing of the island portions 12 and the diaphragm portion 
13 with respect to the pressure generating chambers 8 
can be correctly performed. Furthermore, the plate 
member 6 can be bonded to the channel forming sub- 
strate 5 without forming an air gap therebetween. 
[0022] Since the polymer film 16 is previously 
annealed, the film does not shrink even when the film is 
heated during the work of bonding the film to the rolled 
metal plate 1 5, and hence warpage in the plate member 
6 can be suppressed to a small degree. Moreover, the 
elastic modulus is substantially maintained to be equal 
to that attained before the bonding. Therefore, the dia- 
phragm portion 14 is sufficiently deformed by a pres- 
sure exerted by an ink which reversely flows from the ink 
supply port into the reservoir 1 1 during the ink droplet 
ejection, so that pressure variation is surely absorbed 
by a large compliance. 

[0023] In the embodiment described above, the 
rows of the reservoirs and the island portions are 
arranged in the direction perpendicular to the rolling 
direction of the metal plate 15 constituting the plate 
member 6. Alternatively, as shown in Fig. 3, a large 
number of the island portions 12 may be arranged in 
each of a small number of rows, resulting in that the 
I ngth of the arrangement of the island portions 12 is 
large. In this case, the metal plate 15 may be cut out so 
that the arrangement direction of the island portions 12, 
namely the long side 6a* is perpendicular to the rolling 
direction (the direction of the arrow A in the figure) of the 
metal plate 15, or the short side 6b* is parallel to the roll- 
ing direction. In this case also, the same effects as 
described above can be attained. 
[0024] In the embodiment described above, the 
rolled metal plate 1 5 is laminated only onto the one face 
of the polymer film 16. As shown in Fig. 4, the rolled 
metal plate 15 may be laminated onto both the faces of 
the polymer film 16, etching is performed with using the 
polymer film 16 as the symmetry plane to form second 
island portions 12* which can respectively enter the 
pressure generating chambers 8, and the metal plate on 
the inner face and opposed to the reservoir 1 1 is etched 
away to ensure the diaphragm portion 14. In this case 
also, the same effects as described above can be 
attained. 

[0025] In the embodiment described above, only 
the island portions 12 are formed in the diaphragm por- 
tions 13. As shown in Fig. 5, regions which are respec- 
tively opposed to walls separating the adjacent pressure 
generating chambers 8 may be formed as un etched 
regions so as to form bridge portions 18. In this case, 
the bridge portions 18 function as reinforcing members. 
[0026] In the invention, the anisotropy of the rigidity 
of a rolled metal plate which is used as the base metal 
is suitably applied to the structure of an ink jet recording 
head. Consequently, the invention can be applied not 



only t a recording head of the type in which a pressure 
generating chamber is contracted and expanded by a 
piezoelectric vibrator that expands and contracts in the 
axial direction, and also to components constituting a 

5 recording head in which a plate-like piezoelectric vibra- 
tor is used and ink droplets are ejected by f lexural defor- 
mation. Also in the latter case, the same effects as 
described above can be attained. 
[0027] Specifically, the invention may be applied 

io also to a recording head in which, as shown in Fig. 6, 
nozzle opening rows that are divided into plural groups 
are formed in a single channel unit 20, and plural On the 
embodiment, three) actuator units 21 for pressurizing 
an ink are attached to the channel unit. 

is [0028] Fig. 7 shows components constituting the 
recording head of Fig. 6, in an exploded manner. The 
channel unit 20 is configured by laminating: a nozzle 
plate 23 in which nozzle openings 22 are formed; a res- 
ervoir forming substrate 25 in which communication 

20 holes for forming reservoirs 24 are opened; and a plate 
member 27 which seals other faces of the reservoirs to 
form communication holes 26 between the reservoirs 
24 and the actuator units 21 , and which functions as an 
attachment member for the actuator units 21. 

25 [0029] Each of the actuator units 21 is configured 
by sequentially laminating a sealing substrate 28, a 
pressure generating chamber forming substrate 29, and 
a diaphragm 30. Lower electrodes 32 are separately 
formed on the surface of the diaphragm 30 so as to 

30 respectively correspond to pressure generating cham- 
bers 31 . A layer of a piezoelectric vibrator 33 made of an 
electrostriction material is formed in correspondence 
with the surfaces of the lower electrodes 32. An upper 
electrode 34 is formed on the surface of the piezoelec- 

35 trie vibrator 33 so as to receive a supply of a driving sig- 
nal through a flexible cable 35. 

[0030] As the plate member 27 of the thus config- 
ured recording head, the member described above may 
be used. 

40 [0031] Fig. 8 shows an embodiment of the ink jet 
recording head in which the member described above is 
used. In the figure, 36 denotes a plate member. The 
plate member 36 is configured by a base member 
formed by laminating a polymer film 38 such as a 

45 polyphenylene sulfide (PPS) resin, onto a rolled metal 
plate 37 by thermal welding or bonding. The rolled metal 
plate 37 has a thickness of about 10 to 30 jun and is 
obtained by rolling a high-rigidity and etchable material 
such as stainless steel in one direction. The polymer 

so film 38 can be elastically deformed by variation of the 
ink pressure in the reservoir 24 to exhibit a compliance, 
and has a corrosion resistance to an ink. The polymer 
film 38 may be laminated onto the metal plate 37 after 
the film 38 is previously annealed at a temperature at 

55 which the film 38 is not softened, for example, about 80 
to 150°C. In this case, shrinkage is already completed 
as a result of the annealing process. Therefore, this is 
preferable because shrinkage does not occur in subse- 
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quent steps and warpage can b suppressed to a very 
low degree. 

[0032] The plate member 36 is configured by cut- 
ting the base member so that the long side of the plate 
member 36 (i.e.. the arrangement direction of the actu- s 
ator units 21) elongates in the direction perpendicular to 
the rolling direction of the rolled metal plate 37, and by 
etching away regions of the metal plate 37 which are 
opposed to the reservoirs 24, to form compliance apply- 
ing portions 39. 10 
[0033] In the thus formed plate member 36, one 
face of the polymer film 38 in the compliance applying 
portions 39 is opposed to the reservoirs 24, and the 
other face of the polymer film 38 which is exposed 
through recesses 37a formed by removing away the is 
metal plate 37 is opposed to the actuator units 21 via an 
air gap G formed by an adhesive agent layer 40. 
According to this configuration, even when an ink that is 
pressurized in the corresponding pressure generating 
chamber 31 by a displacement of the piezoelectric 20 
vibrator 33 reversely flows through a communication 
hole 26 to raise the pressure in the reservoir 24, the 
compliance applying portion 39 formed by the polymer 
film 38 is displaced to absorb the pressure variation in 
the reservoir 24. 25 
[0034] Since the short side is parallel to the rolling 
direction of the metal plate 37 constituting the plate 
member 36, the rigidity can be maintained and warpage 
and the like can suppressed as far as possible even 
when the length of the side in the arrangement direction 30 
of the plural actuator units 21 is large. 
[0035] In the embodiments described above, stain- 
less steel is used as the rolled metal plate. Another 
metal which can be rolled and etched and has high 
adhesive properties, such as copper, nickel, or iron may 35 
be used with attaining the same effects as described 
above. 

[0036] In the embodiments described above, a 
polyphenylene sulfide (PPS) resin is used as the poly- 
mer film. Another polymer material may be used such 40 
as a polyimide (PI) resin, a polyether imide (PEI) resin, 
a polyamide-imide (PAI) resin, a polyparabanic acid 
(PPA) resin, a polysulfone (PSF) resin, a polyether sul- 
fone (PES) resin, a polyether ketone (PEK) resin, a pol- 
yether ether ketone (PEEK) resin, a polyolefin (APO) 45 
resin, a polyethylene naphthalate (PEN) resin, an ara- 
mid resin, a polypropylene resin, a vinylidene chloride 
resin, or a polycarbonate resin. 

[0037] In the embodiments described above, a 
layer which has an etching resistance and which is elas- so 
tically deformable is formed by a polymer film. It is 
apparent that, even when any other material such as 
alumina or a metal which has an etching resistance and 
which can be deformed by variation of the ink pressure 
in a reservoir or a displacement of a piezoelectric vibra- ss 
tor is used, the same effects as described above can be 
attained. 

[0038] When the elastically deformable region is 



configured by a metal material, the configuration shown 
in Fig. 9(a) may be employed. In the configuration, a 
rolled metal plate 40. and a metal plate 41 constituting 
the elastically deformable region are laminated via an 
adhesive agent layer 42 having an etching resistance. 
Etching is performed on the surface 40a of the rolled 
metal plate 40 so that the adhesive agent layer 42 func- 
tions as an etching stopper, thereby enabling only the 
rolled metal plate 40 to be selectively etched. 
[0039] Alternatively, as shown in Fig. 9(b), a rolled 
metal plate 43 which has undergone an etching process 
is laminated onto a metal plate 45 constituting the elas- 
tically deformable region, by a film 44 forming an adhe- 
sive agent. 

Claims 

1. An ink jet recording head comprising a nozzle 
opening, a pressure generating chamber, a reser- 
voir, and an ink supply port, at least one of said 
pressure generating chamber and said reservoir 
being sealed by a plate member which is partly 
elastically deformable, wherein 

said plate member is constructed by a substan- 
tially rectangular base member in which an 
elastic plate that can be elastically deformed by 
an external pressure, and that has an ink 
resistance, and a rolled metal plate that is pro- 
duced by rolling an etchable metal material are 
laminated with each other, and a longitudinal 
direction of said base member is perpendicular 
to a rolling direction of said rolled metal plate. 

2. An ink jet recording head according to claim 1, 
wherein said elastic plate includes a polymer film. 

3. An ink jet recording head according to claim 1. 
wherein said elastic plate includes a polymer film 
which is annealed before said elastic plate is lami- 
nated with said rolled metal plate. 

4. An ink jet recording head according to claim 1. 
wherein said elastic plate includes a metal plate 
that can be elastically deformed by an external 
pressure, and that has an ink resistance, and is 
laminated with said rolled metal plate via an adhe- 
sive agent layer. 

5. An ink jet recording head comprising: a channel 
unit having a nozzle opening, a pressure generat- 
ing chamber, a reservoir, an ink supply port, said 
channel unit being sealed by a plate member hav- 
ing an island portion which is opposed to said pres- 
sure generating chamber, and a diaphragm portion; 
and a piezoelectric vibrator which abuts against 
said island portion to eject an ink droplet, wherein 



5 



EP 1 024 001 A2 



10 



said plate member is constructed by a substan- 
tially rectangular base member in which an 
elastic plate that can be elastically deformed by 
a displacement of said piezoelectric vibrator, 
and that has an ink resistance, and a rolled 
metal plate that is produced by rolling an etch- 
able metal material are laminated with each 
other, and a longitudinal direction of said base 
member is perpendicular to a rolling direction 
of said rolled metal plate. 

6. An ink jet recording head according to claim 5, 
wherein said elastic plate includes a polymer film. 

7. An ink jet recording head according to claim 5, 
wherein said elastic plate includes a polymer film 
which is annealed before said elastic plate is lami- 
nated with said rolled metal plate. 

8. An ink jet recording head according to claim 5, 
wherein said elastic plate includes a metal plate 
that can be elastically deformed by an external 
pressure, and that has an ink resistance, and is 
laminated with said rolled metal plate via an adhe- 
sive agent layer. 

9. An ink jet recording head according to claim 5, 
wherein said rolled metal plate is etched so as to 
form said island portion. 



20 



10. An ink jet recording head according to claim 5, 
wherein said diaphragm portion is formed by etch- 
ing away said rolled metal plate in a region which is 
opposed to said reservoir. 

11. An ink jet recording head according to claim 5, 
wherein a plurality of said island portions are 
arranged in a direction parallel to said longitudinal 
direction. 

12. An ink jet recording head according to claim 5, 
wherein a plurality of said island portions are 
arranged in a direction perpendicular to said longi- 
tudinal direction. 

13. An ink jet recording head comprising a channel unit 
and a plurality of actuator units, said channel unit 
being constructed by laminating a nozzle plate in 
which a nozzle opening is formed, a reservoir form- 
ing substrate in which a communication hole form- 
ing a reservoir is opened, and a plate member 
which seals another face of said reservoir to form 
an ink channel between said reservoir and said 
actuator units, and which functions as an attach- 
ment member for said actuator units, each of said 
actuator units being constructed by sequentially 
laminating a sealing substrate, a pressure generat- 
ing chamber forming substrate, and a diaphragm 



and being fixed to a surface of said plate member of 
said channel unit, wherein 

said plate member is constructed by a substan- 
s tially rectangular base member in which an 

elastic plate that can be elastically deformed by 
a pressure in said reservoir, and that has an ink 
resistance, and a rolled metal plate that is pro- 
duced by rolling an etchable metal material are 
jo laminated with each other, and said actuator 

units are arranged in a direction which is per- 
pendicular to a rolling direction of said rolled 
metal plate. 

is 14. An ink jet recording head according to claim 9, 
wherein said elastic plate is placed on a face which 
is opposed to said reservoir, and said rolled metal 
plate is formed by etching away a region which is 
opposed to said reservoir. 

15. An ink jet recording head according to claim 13, 
wherein said elastic plate includes a polymer film. 

16. An ink jet recording head according to claim 13, 
25 wherein said elastic plate includes a polymer film 

which is annealed before said elastic plate is lami- 
nated with said rolled metal plate. 

17. An ink jet recording head according to claim 13, 
30 wherein said elastic plate includes a metal plate 

that can be elastically deformed by an external 
pressure, and that has an ink resistance, and is 
laminated with said rolled metal plate via an adhe- 
sive agent layer. 

35 

18. An ink jet recording head according to claim 13, 
wherein said rolled metal plate is etched so as to 
form a compliance portion in said reservoir. 

40 1 9. A method of producing an elastic plate for an ink jet 
recording head, comprising the steps of: 

laminating and bonding a polymer film and a 
rolled metal plate to form a base member; and 
45 etching said rolled metal plate in such a man- 

ner that a rolling direction of said rolled metal 
plate is parallel to a long side of an elastic 
plate, thereby forming a through hole serving 
as an elastically defbrmable region. 

20. A method of producing an elastic plate for an ink jet 
recording head, comprising the steps of: 

laminating and bonding a polymer film which 
55 has undergone an annealing process, and a 

rolled metal plate to form a base member; and 
etching said rolled metal plate in such a man- 
ner that a rolling direction of said rolled metal 
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plate is parallel to a long side of an elastic 
plate, thereby forming a through hole serving 
as an elastically deformable region. 

21 . A method of producing an elastic plate for an ink jet 
recording head, comprising the steps of: 

laminating and bonding a metal plate which is 
elastically deformable, and a rolled metal plate 
via an adhesive agent layer having an etching 
resistance; and 

etching said rolled metal plate in such a man- 
ner that a rolling direction of said rolled metal 
plate is parallel to a long side of an elastic 
plate, thereby forming a through hole serving 
as an elastically deformable region. 

22. A method of producing an elastic plate for an ink jet 
recording head, wherein a through hole is formed in 
such a manner that a rolling direction of a rolled 
metal plate is parallel to a long side of an elastic 
plate, and said rolled metal plate is bonded to a 
metal plate which is elastically deformable, via an 
adhesive agent layer. 

23. A plate member adapted to form a part of a channel 
unit of an ink jet recording head, said plate member 
having a rolled metal plate and an elastic plate lam- 
inated on said rolled metal plate, and being sub- 
stantially in the form of a rectangle having a first 
side and a second side shorter than said first side, 
a rolling direction of said rolled metal extending 
substantially parallel to said second side. 

24. A plate member according to claim 23. wherein at 
least one row of island portions are provided in said 
plate member, each of said island portions is sur- 
rounded by exposed part of said elastic plate. 

25. A plate member according to claim 24, wherein said 
row extends in a direction parallel to said second 
side. 

26. A plate member according to claim 24, wherein said 
row extends in a direction perpendicular to said 
second side. 



30. A plate member according to claim 23. wherein at 
least one row of compliance applying portions are 
provided in said plate member by exposed part of 
said elastic plate, and said row extends in a direc- 
tion parallel to said first side. 
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27. A plate member according to claim 23, wherein at 
least one diaphragm portion is provided in said 
plate member by exposed part of said elastic plate, so 

28. A plate member according to claim 27, wherein said 
diaphragm portion elongates in a direction parallel 
to said second side. 

55 

29. A plate member according to claim 27, wherein said 
diaphragm portion elongates in a direction perpen- 
dicualr to said second side. 
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